Vibrio vulnificus-induced cell death of human mononuclear cells requires ROS-dependent activation of p38 and ERK 1/2 MAPKs.
Vibrio vulnificus is a Gram-negative bacterium that multiplies rapidly in host tissue and causes extensive tissue damage. Human peripheral blood mononuclear cells (PBMC) were shown to be readily killed by exposure to live V. vulnificus. V. vulnificus induced production of intracellular reactive oxygen species (ROS) and nitric oxide (NO) in PBMC. Pretreatment of PBMC with diphenyleneiodonium chloride (DPI) abolished ROS generation upon exposure to V. vulnificus and decreased the bacterial ability to cause cell death. In contrast, pretreatment of these cells with inhibitors of inducible nitric oxide synthase (iNOS) blocked V. vunificus-induced NO production, but did not significantly alter cell death by V. vulnificus. V. vulnificus also triggered phosphorylation of mitogen-activated protein kinases (MAPKs), including p38 and ERK1/2 in PBMC. Inactivation of these MAPKs by selective inhibitors caused a reduction both in ROS generation and cell death induced by V. vulnificus. It was further shown that an inhibitor of ROS generation (DPI) blocked V. vulnificus-induced phosphorylation of p38 and ERK1/2 MAPK. This study demonstrates that V. vulnificus induces death of PBMC via ROS-dependent activation of p38 MAPK and ERK1/2 MAPK.